tremes. Males predominate in a ratio of at least 3 to 1. The disease is very polymorphic in nature. Almost any symptom may occur.
PURPOSE AND MATERIAL
The purpose of this study is to correlate the clinical evidence with the pathologic findings in 17 cases of polyarteritis nodosa. Case studies were taken from the Los Angeles County Hospital and from the Birmingham Veterans' Administration Hospital records. In the review of this syndrome, special consideration and emphasis has been placed on the clinical and pathologic findings in the cardiovascular system. A careful review of the case studies was made and statistical compilations were recorde(1 in order to correlate specific organ lesionsf with clinical manifestations resulting from both collagenous and noncollagenous diseases.
Between 1939 and 1948 inclusive 16 cases of polyarteritis nodosa were among the 19, 242 autopsies performed in the Los Angeles County Hospital. With 1 additional case taken from the files of Birmingham Veterans Administration Hospital this number totals 17. At the Los Angeles County Hospital, where each year an average of 2000 autopsies are performed, no cases were encountered by autopsy surgeons during the years of 1939, 1943 and 1947. The average autopsy incidence of polyarteritis nodosa (luring this l0 year period was 0.083 per cent. These facts demonstrate well that polyarteritis nodosa is not a common disease.
The patients ranged in age from 30 to 72, the mean age being 51. Fourteen patients (82.3 per cent) were male and 3 (17.6 pei cent) were female, a 5 to 1 ratio. Thirteen patients were white and 4 were Negroes, a 3 to 1 ratio.
CLINICAL OBSERVATIONS
The past history of the cases revealed tonsillitis in 8, syphilis in 3, malaria in 2, bronchial asthma in 1, diabetes in 1, measles, mumps and whooping cough in 1, recurrent exfoliative dermatitis in 1, typhoid fever in 1, toxic delirium in 1, and coronary occlusion in 1 case. Other than tonsillitis, there was no constantly recurring disease in the past history.
Pain was the most common complaint among the patients; it was encountered in 11 instances. It was located only in the abdomen in 3, only in the chest in 2, only in the joints in 1, only in the flanks in 1, in the abdomen and chest in 2, and in the abdomen and extremities in 2 cases. Pain in the extremities and severe headache was the chief complaint of 1 patient. Shortness of breath occurred in 8, nausea and vomiting in 6, numbness, tingling and weakness in the extremities in 3, one-sided paralysis in 2, wrist-drop in 1, and weight loss in 9 of the cases. Thus pain and shortness of breath were the most common complaints. In 16 of 17 cases pulse rates were above 100 per minute. Thirteen of 17 had fever at some time during their illness. Of 17 cases 11 had Tachycardia, fever, and edema were the outstanding signs. The shortest duration of the condition from the beginning of the first symptoms was one month and the longest seven years, the average duration being eight and twelve months. The reported causes of death were as follows: congestive heart failure in 6; renal insufficiency in 5; bronchopneumonia in 3; toxemia and ca-chexia in 1; liver abscess resulting from secondary infection of polyarteritic infarctions and generalized peritonitis in 1; gangrene of feet and hand in 1. The causes of death were directly attributable to the lesions of polyarteritis nodosa.
CARDIOVASCULAR SYSTEM Clinical Data. Chest pain was among the chief complaints in 3 of the patients. In 2 it was located in the precordium, and in 1 under the right nipple. Eight of the 17 patients complained of shortness of breath but this symptom occurred rather late.
Of the 16 cases in which blood pressure measurements were recorded 13 showed a diastolic pressure of more than 90 mm. Hg and the highest reading was 208/130. Nine of the 17 cases had a clinically detectable left ventricular enlargement. Apical systolic murmurs were present in 3, gallop rhythm in 2 and auricular fibrillation in 3.
Electrocardiograms were taken in 11 cases. Ten showed some type of abnormality, axis deviation being present in 6, and T-wave changes in 4 of the 11 cases. In case 17 the electrocardiogram revealed right axis deviation and electrical alternans, and in case 7 it showed auricular fibrillation and right bundle branch block (table 2) .
Congestive heart failure with hepatomegaly and edema constituted terminal findings and was considered the cause of death in 6 cases. One patient developed gangrene of the feet, bilaterally, and of the left hand, and died of secondary bronchopneumonia. Pathologic Data. In 13 of the 17 cases studied there was some pathologic abnormality in the heart. In 10 of these, there was left ventricular hypertrophy and the largest heart weighed 910 Gm. Three cases had myocardial infarction in the anterior portion of the left ventricular wall, and 3 others had diffuse scarring of the myocardium. Nine cases showed slight to moderate degree of coronary atherosclerosis.
In 7 cases (43.7 per cent) there was evidence of polyarteritis nodosa in the heart; in 5, in the large coronary arteries; in 2 the small vessels of the myocardium were involved. One of 3 myocardial infarctions was very recent, and the typical changes of polyarteritis nodosa were present in the large and small coronary arteries. The other infarctions were due to causes unrelated to polyarteritis nodosa. In 1 case, the distal one-third of the main coronary arteries was covered with many tiny, white nodules measuring 1 to 2 mm. in diameter which in some areas completely occluded the lumen. These nodules were also present throughout the myocardium and the latter revealed multiple areas of fibrosis. In 3 other cases in which the vascular lesions of polyarteritis nodosa were found in the coronary arteries, the myocardium showed diffuse fibrosis. Two others revealed scarring and round cell infiltration around the vessels in the myocardium.
Of 7 cases with polyarteritic changes in the heart, clear, yellow pericardial fluid was present in 3, in the amount of 20, 30, and 66 cc. respectively. In another case a thick coat of yellow fibrin united the visceral and parietal pericardium. In still another case the pericardium was shaggy and was covered with white, fibrous tissue.
Correlation of Clinical and Pathologic Findings. In 1 of the 3 cases in which chest pain was present, vascular changes of polyarteritis nodosa occurred in the small vessels of the myocardium. In 2 other cases chest pain was unrelated to polyarteritis nodosa, pain in 1 being due to pulmonary infarction in the right lower lobe from emboli originating in the heart, and in the other being the result of coronary atherosclerosis with myocardial infarction.
In all of the 13 cases in which hypertension was present there were vascular changes of polyarteritis nodosa in the kidneys. Conversely, hypertension developed in 13 of 14 cases showing vascular lesions of polyarteritis nodosa in the smaller arteries of the kidney. The remaining patient had multiple infarcts and yet had a normal blood pressure. This latter patient, however, was in a cachectic state.
Six of 11 cases in which an electrocardiographic left axis deviation was present showed left ventricular hypertrophy at necropsy. Of 7 cases in which hearts showed vascular lesions of polyarteritis nodosa, electrocardiograms were taken in 5. Of these, case 1 had a low voltage and left axis deviation; necropsy showed polyarteritis nodosa in the coronary arteries and diffuse scarring of the myocardium. Low voltage, in this case, may be very well explained by diffuse scarring of the myocardium. Case 3 had left axis deviation, isoelectric T1, flat T2 and T3. Necropsy revealed marked left ventricular hypertrophy and the vascular changes of polyarteritis nodosa in the small coronary vessels and multiple scars in the myocardium. T-wave changes in this can be explained by myocardial ischemia due to coronary lesions. Case 7 had low voltage, auricular fibrillation and right bundle branch block; autopsy disclosed polyarteritis nodosa in the coronary vessels, a few small pinpoint hemorrhagic areas and small scars about the small vessels, and numerous round cell infiltrations in the myocardium. There was no other pathologic finding to account for the auricular fibrillation; the left auricle was normal in size; the thyroid gland was normal; and the arteries had only minimal sclerosis. Case 9 had flat T1 and inverted T2 and T3 of coronary type. At autopsy the distal one-third of the coronary arteries was covered with many white nodules which in some areas completely occluded the lumen. The myocardium showed multiple areas of fibrosis; the left ventricle was hypertrophied; and the pericardium was shaggy and covered with white fibrous tissue. No infarction was found. Myocardial ischemia due to coronary artery involvement with polyarteritis nodosa and narrowing of the lumen could account for the inverted T waves in this case. Case 17 had right axis deviation and electrical alternans. The positive autopsy findings in the heart of this case were as follows: there was moderately severe dilatation of the right ventricle and right auricle and mild dilatation of the left ventricle and left auricle. Over the surface of the heart, along the course of the smaller blood vessels there were felt several scattered hard nodules measuring 1 to 2 mm. in diameter. At the apex of the right ventricle, one nodule measured 2 to 4 mm. and cut section revealed it to consist of dense, thick, white tissue which was not encapsulated. There were a few areas of slightly increased firmness due to apparent scarring. The endocardium showed a few tiny areas of petechial hemorrhages. The microscopic examination of the myocardium revealed on one section mild edema of epicardium with moderate round-cell infiltration about small epicardial vessels, moderate thickening of walls of small muscular arteries of heart. Another section appeared fairly normal except for arteriolar thickening and small patchy areas of interstitial fibrosis. Sections through several small epicardial coronary arteries of muscular type showed eccentric perivascular focal scar-484 ring with only a very few residual round cells. This lesion was characteristic in other sections of the myocardium, where extensive scarring had occurred, with replacement of muscle tissue by hyalinized fibrous tissue. Lumens of many vessels were markedly narrowed by eccentric foci of fibrous tissue which replaced a segment of the vessel wall, especially the media and inner adventitia. One section showed extensive hyaline scarring with many old thromboses and recanalization of small muscular ar- teries. There were relatively few acute lesions, and these were about very small arteries. For the most part, the myocardial lesions represented fairly advanced stages of healing of polyarteritis nodosa ( fig. 1 ). In this case, electrical alternans can be explained by diffuse myocardial scarring which was apparently caused by the vascular lesions of polyarteritis nodosa in the coronary arteries and in the myocardium. On comparison of the group of 7 cases in which the lesions of polyartferitis nodosa was present in the heart with the group in which it was not present, some differences could be demonstrated. The average age of the patients who had the vascular lesions of polyarteritis nodosa in the heart was 47.5 years;
those who did not have the lesions averaged 53.9 years. There were 5 males and 2 females in the group in which cardiac involvement developed, and 9 males and 1 female in the group in which it did not. The average duration of polyarteritis nodosa from the onset of symptoms until death averaged 27 months among patients who had involvement of the heart and 11.3 among those who did not have it. There was no significant difference between the two groups in the level of frequency of hypertension, fever, leukocytosis or other laboratory findings.
URINARY SYSTEM Clinical Data. One of 17 cases had pain in the flanks. In 14 patients urinalysis showed abnormal findings. All of these 14 cases, at some time while under observation, showed albuminuria. Three of 14 cases showed albuminuria without other clinical evidence of renal disease; 2 had albumin and hyaline and granular casts in the urine, and 4 cases showed albuminuria, leukocyturia and hematuria. Albumin, leukocytes, erythrocytes and casts were found collectively in the urines of 4 out of 14 cases. One case showed albumin, leukocytes, sugar and acetone in the urinalysis. Of 17 patients, 3 showed no abnormality in the urinalysis at any time while under observation.
Of the 9 cases in which nonprotein nitrogen determinations were done, 4 showed values of more than the normal of 40 mg. per 100 cc. of blood, and in one of these, nonprotein nitrogen reached 212 mg. per 100 cc. of blood. In most instances azotemia was terminal in the course of the disease. In 1 of 17 cases the premortem clinical diagnosis was "probable pyonephrosis," in 1, "chronic glomerulonephritis," in another, gturemia." Pathologic Data. In 14 of the 17 cases studied there was evidence of polyarteritis nodosa in the kidneys. The vascular changes of polyarteritis nodosa were found in all sizes of arteries from the renal arteries to arterioles and occasionally in veins. The degree of involvement of arteries varied markedly; in many cases the process was so extensive that almost all vessels examined were involved, while in a few cases it required careful search to find 485 arteries with characteristic lesions. In most cases all stages of polyarteritis nodosa were present in the same patient. Figure 2 shows exudative glomerular lesions associated with the acute inflammatory stage of polyarteritis nodosa in the renal arteries and healing with formation of fibrous tissue which in some places encroaches upon the vessel lumen. Infarcts of the kidneys were found in 7 cases. In one case the renal vessels were ruptured and a retroperitoneal hematoma had formed. Seven cases of glomerulonephritis were found, 3 being necrotizing glomerulonephritis, 3 diffuse chronic glomerulonephritis, 3 diffuse chronic gloinerulonephritis, and 1 subacute glomerulonephritis. All of these were the cases in which the vascular lesions of polyarteritis nodosa were present in the kidneys. One case showed numerous miliary abscesses throughout the kidney.
Correlation of Clinical and Pathologic Findings. In 11 of the 14 cases in which abnormal urinary findings were present, there were vascular lesions of polyarteritis nodosa in the kidneys. Conversely, in all of 14 cases in which vascular changes of polyarteritis nodosa were observed at necropsy, there were abnormal urinary findings. Of the 4 cases with retention of nonprotein nitrogen of more than the normal, 40 mg. per 100 cc. of blood, 1 showed no vascular lesions of polyarteritis nodosa in the kidneys. All cases of glomerulonephritis were associated with polyarteritis nodosa of the renal vessels and 6 of 7 showed abnormal urinary findings. Three of the 14 cases with periarteritic changes in the kidney vessels showed normal urinary findings. In all of these 3 cases, howassociated with healing stage of polyarteritis noever, only the small vessels of the kidneys were involved and there were no abnormal pathologic findings in the glomerular tufts. In the case complaining of pain in both flanks, autopsy disclosed several large areas of infarction of the kidneys with an infiltration of polymorphonuclear leukocytes in the infarcted areas. Also there was infiltration of the vessel walls in all coats, with round and polymorphonuclear cells. In the left kidney, one of the vessels had ruptured through the anterior surface of the lower pole and caused a large, retroperitoneal hematoma. In the case in which the urinalysis had shown massive leukocyturia with slight hematuria and moderate albuminuria, and in which a premortem diagnosis of "probable pyonephrosis" was made, autopsy revealed vascular changes of polyarteritis nodosa in many large arteries and small arteries and numerous miliary abscesses throughout both kidneys. In 5 cases the cause of death was renal in origin.
GASTROINTESTINAL SYSTEM Clinical Data. In 10 of the 17 cases, the disease caused symptoms that were referable to the gastrointestinal tract. Abdominal pain occurred in 7 cases. Of these 7 patients 3 had pain only in the abdomen, 2 in the abdomen and in the chest, and 2 in the abdomen and in the extremities. Pain was located anywhere in the abdomen. In this group of cases, the abdominal pain most frequently was located in the right upper quadrant, in the epigastrium or was generalized. One case had undergone a cholecystectomy because of abdominal pain simulating cholecystitis, but the operation failed to relieve the complaints. Weight loss occurred in 9 cases; it was between 10 to 90 pounds during the course of the illness. Nausea and vomiting occurred in 6 of the cases. Of 17 cases, 6 had intractable anorexia and all of these 6 cases had considerable weight loss. Diarrhea occurred in 2 patients. M\elena occurred in one patient. Hepatomegaly was present in 11 cases and the livers were found to be enlarged 1 to 3 fingerbreadths below the right costal margin. Spleens were palpable only in 3 cases.
Pathologic Data. In 82.3 per cent of the 17 cases necropsy disclosed typical lesions of polyarteritis nodosa in the gastrointestinal tract. The most commonly affected organ was the liver, there being involvement in 11 cases. The vascular lesions were marked about the hepatic arteries, and all stages including fibrosis and scarring were seen. Thromboses and areas of necrosis w-ere also present in some cases. In case 16 an infarct of the liver due to polyarteritis nodosa was secondarily infected and a resulting abscess had ruptured into the peritoneal cavity. In 6 cases livers revealed passive congestion.
The pancreas was involved in 8 cases. The spleen showed the lesions of polyarteritis nodosa in 3 cases. In 12 cases the spleens weighed between 150 and 200 Gm., and in the other five, between 250 and 600 Gm. Perisplenitis, infarctions, hemorrhages, necrosis, and round cell infiltration around the small arteries were among the pathologic findings in the spleen. In 3 cases the vascular changes of polyarteritis nodosa were found in the vessels of mesentery. In 2 other cases the small arteries of the small intestines were involved with polyarteritis nodosa. In one case, the blood vessels in the mesentery and those supplying the entire gastrointestinal tract revealed many tiny, white, firm nodules measuring from 1 to 2 mm. in diameter. The vessels in between these nodules appeared white and some of them slightly thickened.
Correlation of the Clinical and Pathologic Findings. In all of the cases in which abdominal pain occurred, necropsy disclosed the changes of polyarteritis nodosa in the abdominal organs. These pathologic changes were located as follows: in 1 case in the mesentery; in 1 case in the liver and mesentery; in 1 case in the liver, pancreas, and spleen; in 1 case in the liver, pancreas, small intestines; in 2 cases in the gall bladder and liver; in 1 case in the small intestines. Conversely, in 7 of the 17 cases in which lesions of polyarteritis nodosa were observed in the abdominal organs at necropsy, there were no abdominal pains. In all of 6 cases which had nausea and vomiting, necropsy disclosed the changes of polyarteritis nodosa in the viscera as follows: 2 in the mesentery; 1 in the liver and pancreas; 1 in the liver; 1 in the liver, pancreas, spleen and mesentery. One patient who had melena showed at autopsy the changes of polyarteritis nodosa in the vessels of small intestines with some areas of necrosis in the intestinal wall. It was evident that the melena in this patient was caused by small infarctions in the intestinal wall due to polyarteritis nodosa in the vessels. Of 8 cases in which the pancreas was involved by the lesions of polyarteritis nodosa, 1 showed glycosuria and acetonuria. This patient had not had any history of diabetes in the past. In 1 of the 2 cases which had diarrhea, stool cultures revealed paratyphoid A, and in the other diarrhea was apparently due to toxic effect of polyarteritis nodosa on the intestines, because no lesions of polyarteritis nodosa were found in the intestines, nor could any other cause be demonstrated.
NERVOUS SYSTEM Clinical Data. In 5 of 17 cases, symptoms that were referable to the central nervous system were present. One of these cases showed the symptoms and signs of toxic delirium, 1 right-sided paralysis, 1 left-sided paralysis, and 2 mental confusion.
Of the 17 cases 3 had numbness, tingling and weakness in the extremities, 1 had foot-drop, 1 had wrist-drop, 1 had partial paralysis of the right arm, and 1 had numbness of the feet and hands. The diagnoses of mononeuritis multiplex in 1 and polyneuritis in 3 cases were made clinically.
Pathologic Data. In 9 cases the central nervous system was examined pathologically. Four of the 9 showed the vascular lesions of polyarteritis nodosa in the cerebral vessels. One showed severe atherosclerosis of the cerebral vessels. In 3 cases the examination of the brain revealed normal findings.
Of 9 cases in which the microscopic examination of the peripheral nerves was performed, 5 showed involvement with polyarteritis nodosa. In all of these, the lesions were found in the nutrient arteries and were widespread. The lesions in the nutrient arteries of the nerves were quite similar to those caused by polyarteritis nodosa in the other arteries of the body. Correlation of Clinical and Pathologic Findings. Of 5 cases in which the clinical signs and symptoms were referable to the central nervous system, 4 revealed at necropsy the characteristic changes of polyarteritis nodosa in the cerebral vessels. One of these cases was admitted to the contagious diseases service because of severe headache and stiffness in the neck; spinal tap showed a bloody fluid. This patient later developed total aphasia, right hemianopsia and flaccid right hemiplegia. At necropsy, the changes of polyarteritis nodosa were found involving the vessels, not only of the circle of Willis, but also of the cerebral cortex and subcortex. It seems quite reasonable to assume that in this case the clinical signs and symptoms of subarachnoid and intercerebral hemorrhage were caused by polyarteritis nodosa of the central nervous system. In 2 cases which showed the clinical picture of psychosis, mental confusion and delirium, the cerebral arteries revealed the typical changes of polyarteritis nodosa. The clinical symptoms were apparently due to cerebral ischemia resulting from the lesions of polyarteritis nodosa of the cerebral vessels. In one case, the hemiplegia was due to severe cerebral atherosclerosis and was not related to polyarteritis nodosa.
Of 7 cases which had clinical symptoms referable to peripheral nerves, 5 showed the vascular changes of polyarteritis nodosa in the nutrient vessels. In one case with the clinical picture of mononeuritis multiplex necropsy revealed the vascular lesions of polyarteritis nodosa in the cerebral vessels. Apparently the clinical picture of mononeuritis multiplex was caused by the toxic effect of polyarteritis nodosa on the peripheral nerves without structural involvement.
RESPIRATORY SYSTEM Clinical Data. Dyspnea occurred in 9, chest pain in 3, and cough in 3 of 17 cases. The clinical diagnoses of bronchopneumonia in 4, pneumonia in 3, and possible pulmonary infarction in 1 was entertained.
Pathologic Data. Only 1 of the 17 cases revealed the vascular changes of polyarteritis nodosa in the pulmonary vessels. Arteriosclerosis of the pulmonary arteries was found in one case. Bronchopneumonia was encountered in 3, bronchiectasis in 1, old healed apical tuberculosis in 1, lobar pneumonia in 1, and abdominal emboli in 1.
Correlation of Clinical and Pathologic Data.
The correlation of dyspnea with pathologic findings revealed that it was due either to congestive heart failure or to secondary pulmonary inflammation and not to the vascular lesions of polyarteritis nodosa in the lungs. In 1 of 4 patients in whom chest pain was located under the right nipple autopsy disclosed pulmonary emboli originating from the heart. In the case in which the lesions of polyarteritis nodosa were present in the arterioles of the right lung there was an extensive bronchopneumonia. SKIN LESIONS Subcutaneous nodules were found in 2 of 17 cases. In one case, they were located in the upper extremities, on the chest and in the forehead; in the other, only in the upper extremities. Two cases had had skin rashes. In one of these they consisted of blotchy, erythematous patches on anterior thigh and lower legs; in the other, of recurrent exfoliative dermatitis. The latter one was also affected with frontal and parietal alopecia.
LABORATORY FINDINGS
Fourteen patients had a hypochromic anemia. In one case the erythrocytic count was as low as 1,870,000 per cu. mm. There was nothing found as a cause for this and a diagnosis of "severe anemia of unknown origin" was made. The patient died of congestive heart failure and autopsy revealed polyarteritis nodosa in the myocardium, in the liver, and in the spleen. There were some hemorrhages in the spleen; this could not be accounted for by the severe anemia. The anemia in this case was probably the result of toxic depression of bone marrow, since the leukocyte and thrombocyte counts also were very low.
Leukocyte counts were done in 16 cases. Thirteen of these 16 had leukocyte counts above 10,000, the highest being 44,000. Three had normal counts. In one patient, the one with severe anemia, the leukocyte count was at the onset 12,200, but toward the end of the disease it dropped to 3,000 per cu. mm. Differential counts showed polymorphonuclear leukocytosis above 80 per cent in 10 of 16 cases in which this procedure was performed. Only one patient showed eosinophilia of 68 per cent; this patient had a history of bronchial asthma for years.
Erythrocytic sedimentation rate was determined in 6 of the cases. All had a rapid sedimentation rate of between 20 and 48 mm. in the first hour.
Two patients had a positive Wassermann reaction in the serum, but it was negative in the cerebrospinal fluid. One patient had a positive Kahn reaction in the serum and negative Wassermann. At autopsy none showed changes of syphilis.
The albumin-globulin ratio was determined in 10 of the cases. Four of these had a total serum protein below 5 Gm., 6 had a normal total serum protein. In 9, the globulin content of the serum was above 2.5 Gm. and in 1 patient it was below this amount.
COMMENT AND SUMMARY In a study of the clinical and pathologic findings in 17 cases of polyarteritis nodosa confirmed at necropsy, it has been observed that polyarteritis nodosa is more common among males, between the ages of 40 and 50, than among females. Caucasians predominate over Negroes.
Our studies do not confirm the opinion of others6' 7, 9 that since the entrance of the sulfonamides into the field of therapeutics the number of cases of polyarteritis nodosa has been increased. We also failed to find a close etiologic relationship between allergy and polyarteritis nodosa. Eosinophilia, which has been considered by some authors to be one of the most significant laboratory findings, occurred in only 1 of 17 cases studied, and this patient had a history of bronchial asthma for many years. We are inclined to agree with the view stated by Zeek, Smith and Weeter'0 that polyarteritis nodosa and hypersensitivity angiitis are two different conditions and that it is the latter which is characterized by allergic manifestations, including eosinophilia. But our cases were not studied microscopically from that angle. Subcutaneous nodules also were one of the infrequent signs of the disease.
Pain is the most common symptom, being found in 64.7 per cent of the cases. This finding confirms the idea of French authors that "polyarteritis nodosa is a painful disease." In accordance with the literature this study shows that chest pain is uncommon in polyarteritis nodosa, but may occur. In only one case it was apparently due to the involvement of small vessels in the myocardium by the lesions of polyarteritis nodosa. Shortness of breath is a late symptom in the course of the disease and is due either to heart failure or nonspecific pulmonary complications.
In all of our cases there has been found no consistent correlation between the clinical find-489 ings referable to the cardiovascular system and specific types of pathologic changes in the organs of this system. In spite of the fact that hypertension is one of the most common signs of polyarteritis nodosa, it may develop very late and the rejection of the diagnosis of polyarteritis nodosa because of the absence of hypertension is wrong, as it is wrong to reject this diagnosis in the absence of eosinophilia or subcutaneous nodules. The changes in the electrocardiogram were not specific and were due to myocardial ischemia and scarring. Electrical alternans accompanied by vascular lesions of polyarteritis nodosa in the coronary arteries was found in one of the cases studied and is believed to be the first of its kind to be reported in the literature.
There has also been found no consistent correlation between the clinical evidence of renal damage and specific types of pathologic changes in the kidneys. The frequent association of glomerulonephritis and polyarteritis nodosa reported in the literature previously is confirmed.1'-"4 This study shows that hypertension in this condition is always associated with arteriolar changes in the kidneys. In all of the 13 cases with hypertension pathologic renal lesions were demonstrated.
The involvement of the gastrointestinal system was very common in polyarteritis nodosa. The lesions were distributed throughout the viscera. Symptoms referable to the gastrointestinal tract were present in 58.7 per cent of the 17 cases. Abdominal pain and nausea and vomiting were the most frequent symptoms. The most commonly involved organ in the abdomen was the liver. Splenomegaly was found only in a small percentage of the cases. The central nervous system was examined microscopically in 9 cases. Four of these showed characteristic changes in the cerebral vessels. In the authors' opinion the involvement of the central nervous system in polyarteritis nodosa is not rare; with careful examination the percentages reported in the literature will increase more and more. '7 According to this study the pulmonary involvement in polyarteritis nodosa is rare as it was observed only in one case. This is in conflict with the findings of some investigators,'5 16 but in accord with the findings of Barnard and Burbury, 18 Lichtman, Stickney and Kernohan,'9 and Herburt and Price.20
